Access to improved sanitation is fundamental for the prevention of diarrhoea and other diseases.
INTRODUCTION
Diarrhoea is preventable, but remains one of the main causes of death in under-five-year olds in developing countries (Chopra et al.  ; WHO/UNICEF ). Along with improved hygiene practices and access to safe water, sanitation is fundamental for the prevention of diarrhoea.
Access to sanitation is estimated to reduce diarrhoea incidence by more than 30% (Montgomery & Elimelech ; designating latrines as improved only if they are properly maintained as well as clean (WHO/UNICEF ).
Despite its relevance, the number of studies concerning correlates or predictors of latrine cleanliness is still limited.
Recently, Günther et al. () found a negative correlation between the cleanliness of a latrine and the number of households or people sharing it. Tumwine et al. () found latrine cleanliness to be correlated with the profession of the household head, the presence of a door, lid and concrete wall and floor, and the disposal of waste water in the latrine. Tumwebaze et al. () found importance of using a clean toilet, efforts involved in cleaning the toilet, disgust felt from using a dirty toilet and cleaning habits as the main determinants of the intention to clean shared toilets.
This study aims to identify factors that influence latrine cleanliness. Several 'structural factors' have conceivable influences: the first is the number of households and people per latrine. Furthermore, the type of slab or the existence of a cover plate, for example, could influence latrine cleanliness in terms of ease or difficulty of cleaning. Users might also be influenced by the quality of the superstructure of the latrine, taking more or less care when using it. The presence of a door could influence how safe or hurried people feel when using the latrine. A lock on the door could limit access, especially to careless strangers, further resulting in higher levels of cleanliness. Differences between cleaning methods could also result in different levels of cleanliness.
The most obvious, though not necessarily effective, predictor of latrine cleanliness is not structural but simply how often the latrine is cleaned. Verplanken & Wood () further emphasised the importance of habits, especially in health-related contexts because impact is most acute with daily, habitual cleaning. A new concept of 'habitual behaviour', which includes both behaviour and habit, has already been proposed and tested in Bangladesh (Inauen et al. a) .
Assuming that habitual cleaning behaviour is an important predictor of latrine cleanliness, it is crucial to understand which socio-cognitive factors predict this prac- 
The present study
A cross-sectional study was conducted in three rural provinces in Burundi. This study is part of a larger study on hygiene and sanitation practices in rural Burundi. The focus of this paper lies on latrine cleanliness and the psychological determinants of habitual cleaning behaviour. The paper aims to answer the following research questions:
• What are the environmental conditions and practices concerning sanitation and latrines?
• What are the determinants of latrine cleanliness? To what extent is it about habitual cleaning behaviour and to what extent does it concern structural factors?
• What are the psychological determinants of habitual cleaning behaviour?
MATERIAL AND METHODS

Research area
Burundi is rated as one of the 10 countries with the lowest human development index worldwide. The mortality rate amongst under-fives is 142 per 1,000 births (UNDP ).
The Republic is divided into 17 provinces, which are further divided into 117 communes. On the lowest administrative level are the collines, which is French for 'hills', and refers to the nature of Burundi's landscape.
Sample frame
The study was conducted in three of the 17 provinces of Burundi, namely, Bururi, Kirundo and Ruyigi. All three provinces are rural and people rely on self-sustaining farming. In each of the three provinces, two communes were randomly selected. In addition, the collines closest to and farthest from the commune's chief village were chosen, resulting in 12 collines. The villages were not part of any specific programme on hygiene or sanitation.
Caretakers of children under the age of five were interviewed.
Survey deployment
The random route method was applied for selecting approximately 60 households per colline. A total of 762 households were surveyed, 250 in Bururi, 255 in Kirundo and 257 in Ruyigi. Structured face-to-face interviews and spot-check observations on hygiene were conducted.
Spot checks are short observations where the interviewer fills out a checklist about the conditions he or she encounters. A team of ten local students or social workers balanced by gender and ethnic group was recruited as interviewers. They were trained over 8 days on the questionnaire, with a focus on bias issues and on social skills. Ethical approvals were given by the Burundian authorities and the affiliated university of the authors.
Questionnaire
The questionnaire was simultaneously developed in English and French. It was professionally translated from French to Kirundi, the local language, and re-translated into French for verification. Spot-check observations of various features of the latrine, like its cleanliness, the availability of a slab and the quality of the superstructure were conducted (Table 1) . Objective criteria were given to the interviewers. (Table 3) .
Data analysis
We calculated Cronbach's alpha to assess the reliability of 'habitual cleaning behaviour'. With α ¼ 0.77, it was Note: Original scales ranging from 0 to 4, resp. À 4 to 4 were transformed to scales ranging from 0 to 1, resp. À 1 to 1.
considered reliable to combine the single items into one variable. To answer the two research questions, we calculated two simultaneous multiple regressions to identify significant determinants of habitual cleaning behaviour and latrine cleanliness. Assumptions of linearity, homoscedasticity, independent and normally distributed errors and multicollinearity were met for both regressions.
RESULTS
Descriptive statistics
Female respondents made up 99.6% of the sample, and in the majority of cases, they were married (76.2%) or cohabiting (13.9%). The mean number of people living in a household was 5.89 (SD ¼ 2.12), ranging from two to 16. (88.0%) had no door, some had a door without a lock (4.7%), while others had a door with lock (7.2%).
In most cases, interviewers rated latrine cleanliness as mediocre (47.3%), dirty (26.4%) or clean (26.3%). When asked who normally cleaned the latrine, respondents stated that most often, they did it themselves (80.3%). Otherwise, 'all the women in the family' (7.5%), 'no one' (3.4%), 'all the sharing households' (3.0%), 'everyone' (2.6%) and otherwise, they cleaned it twice weekly (22.3%), once weekly (13.3%), fortnightly (7.6%) or practically never (10.5%). Respondents were asked how they cleaned their latrine (multiple answers were possible). They mostly reported that they cleaned with a broom or hoe (91.7%), but that they also cleaned with ashes (36.1%) and water (29.4%).
Habitual cleaning behaviour and psychological factors 
Predictors of latrine cleanliness
To answer the research question on the predictors of latrine cleanliness, we conducted a linear regression analysis (Table 5 (β ¼ 0.088). Habitual cleaning behaviour was the strongest predictor; the higher peoples' habitual cleaning behaviour, the cleaner were their latrines. Additionally, the better the possibility of closing or locking latrines, the cleaner they were. If they had a human-height superstructure, they were cleaner compared to waist-high superstructures. Further, if the superstructure was made of clay or mud, rather than straw or banana leaves, the latrines were cleaner. Lastly, if latrines had a slab, they were more likely to be clean.
Education of the interviewee had no influence. Whereas 'dwelling's roofing material' was a significant predictor for latrine cleanliness 'mobile phone ownership', the other proxy for household wealth was not significant. No differences of cleanliness of the latrines were found during different periods of the day.
Predictors of habitual cleaning behaviour
To answer the research question on the predictors of habitual cleaning behaviour, linear regression analyses (Table 5 ) However, the ownership of a mobile phone by someone in the household, the second proxy for household wealth, had no influence and neither did the education of the interviewee.
DISCUSSION
The aim of the present study was to analyse sanitary conditions in three provinces in rural Burundi. Of primary interest were questions relating to latrine cleanliness. We determined predictors of latrine cleanliness as well as of habitual cleaning behaviour.
General sanitary situation
The results showed that while latrine access was almost universal, there were serious deficits in terms of their cleanliness and how they were built. Open defecation was only a marginal problem for adults, but children routinely Considering the fact that only unshared sanitation has been categorised as improved due to a fear of unhygienic conditions (WHO/UNICEF ), it is somewhat surprising that neither a shared latrine nor the number of people using it has an influence on its cleanliness. However, it must be noted that shared latrines are mostly shared by two households only. This is clearly under the threshold proposed by Günther et al. () , who recommend a maximum of four households per latrine to still be acceptable or improved.
The different cleaning techniques (using a broom, water or ashes) had no effect on cleanliness. It appeared that each technique could be efficient if it was carried out properly. It should be noted that with the rather low R 2 , not much of the variance in latrine cleanliness could be explained. This indicates that some important predictors were missing from the model. The care of users is one factor, which we suspect might be essential but which was not measured. Another The data indicated that household wealth influences cleanliness to a certain extent. Interestingly, whether or not a household owned a mobile phone did not influence cleanliness whereas whether or not the roofing of the dwelling was of high quality did. Presumably, those two proxies measure different aspects of household wealth. The quality of the roofing is an investment for the wellbeing of the whole family whilst the mobile phone is mostly an investment of one person of the household only. Thus, it could be speculated that latrine cleanliness is not so much related to the households wellbeing but more to the willingness to invest in wellbeing in a way that makes the whole family benefit.
Habitual cleaning behaviour
Participants recorded high levels of habitual cleaning behaviour. In terms of explained variance, the RANAS model Socio-economic variables could explain only very few of the differences in habitual cleaning behaviour: there was a very weak influence of recalling having been exposed to sensitization and of one of the two proxy measures for household wealth. In addition, the education level had no influence, which stands in contradiction to a study conducted in Ghana where education was the most important factor for good childcare practices (Armar-Klemesu et al. ).
It should be noted that causality statements could not be made in connection with this study because it was only cross-sectional. Longitudinal data are needed to show whether the predictors causally influenced latrine cleanliness and habitual cleaning behaviour over time.
Implication for practice and conclusion
Gaining knowledge of specific situations and circumstances in relation to sanitation is essential for practitioners. There should therefore aim at these factors rather than at risk factors, which had no influence. In a public commitment intervention, participants would pledge to clean regularly; additionally, a highly visible sign of commitment, such as a flag for their roof, could be given to them. Emphasising satisfaction regarding latrine cleanliness can be very useful when creating persuasive messages for multimedia campaigns. To improve self-efficacy, guided practice interventions can be conducted and participants can be encouraged to visit and help each other to instil social help.
